Super star clusters -extremely massive clusters found predominately in starburst environmentsare essential building blocks in the formation of galaxies and thought to dominate star formation in the high-redshift universe. However, the transformation from molecular gas into these ultra-compact star clusters is not well understood. To study this process, we used the Submillimeter Array and the Plateau de Bure Interferometer to obtain high angular resolution (∼ 1.
INTRODUCTION
In areas of lower extinction between the dust lanes of starbursts, observations by the Hubble Space Telescope (HST ) have revealed an important connection between the starburst phenomenon and a class of objects known as "super star clusters" (SSCs; Larsen 2010; Portegies Zwart et al. 2010) . SSCs represent the most extreme mode of star formation known. Aside from their extraordinary luminosities, which range from 1-100 times that of the R136 cluster of 30 Doradus in the Large Magellanic Cloud (Holtzman et al. 1992; Whitmore 2003; Larsen & Richtler 2004) , these clusters are exceptionally compact (radii ≤ 1 − 5 pc; Larsen 2010; Portegies Zwart et al. 2010) and young ( few -50 Myr; Portegies Zwart et al. 2010) . Estimates based on high-resolution spectroscopy and population synthesis models suggest that cluster masses range from 10 4 to 10 6 M ⊙ (e.g., Ho & Filippenko 1996a,b; Mengel et al. 2002; Larsen & Richtler 2004; Melo et al. 2005; McCrady & Graham 2007) . SSCs comprise a significant fraction of the UV, Hα, and B-band light emitted by young stars in starburst regions (Barth et al. 1995; Meurer et al. 1995; Maoz et al. 1996; Zepf et al. 1999; Fall et al. 2005 ). This suggests that in these regions SSCs are the basic building blocks of star formation (Ho 1997) .
The similarity in size and mass of the SSCs and globular clusters suggests that the SSCs might be presentday analogs of young globular clusters (Holtzman et al. 1992; McCrady & Graham 2007) . Previously thought The formation of SSCs, however, is not well understood. Some key questions include: How is the mass of the precursor molecular cloud, equivalent to a giant molecular cloud (GMC), converted to stars quickly and efficiently enough for the star cluster to remain bound? How are the conditions in starbursts different from "ordinary" star formation? Are there other distinguishing factors that differentiate progenitor clouds of SSCs from normal GMCs?
Recent studies suggest that it is high environmental pressure that increases the gas density and ultimately leads to the formation of massive star clusters (e.g., Ashman & Zepf 2001; Herrera et al. 2011) . One hypothesis suggests that a sudden galactic-scale increase in external pressure, possibly from shock compression associated with mergers, crushes entire GMCs rapidly and efficiently, forming individual SSCs (Jog & Solomon 1992; Ashman & Zepf 2001) . CO(2-1) line observations of M82 with the Owens Valley Millimeter Array (OVRO) with 17 pc spatial resolution by Keto et al. (2005) support this, showing that the mass spectrum of GMCs in the starburst region is indistinguishable from the upper range of the mass spectrum of SSCs in M82 (Melo et al. 2005 ). These observations further show that the clouds with active star formation are in supersonic compression, with both lateral and line-of-sight velocity gradients within the individual clouds.
In this hypothesis, the compression itself is created by the rapid ionization of the interstellar medium (ISM) surrounding the progenitor GMCs. The initial ionization may be caused by the dissipation of kinetic energy in the diffuse ISM of colliding galaxies. The burst of massive star formation that follows then releases enough energy to further propagate the ionization and compress nearby molecular clouds. This hypothesis for ionizationdriven implosion draws a fascinating connection between the present-day SSCs and the ancient globular clusters in that the globular clusters may also have formed in clouds compressed by rapid ionization in the epoch of reionization in the primordial universe at z ≈ 6 (Cen 2001; van den Bergh 2001) .
Alternatively, SSCs may form in the high-pressure environment of the centers of super-giant molecular complexes (M ≥ 10 7 M ⊙ ; Harris & Pudritz 1994; Wilson et al. 2003) . In this hypothesis, cores that are the size of GMCs, but are within larger molecular complexes, are slowly compressed (on a crossing time) by the pressure of the overlying molecular gas. Cluster formation proceeds as a scaled-up version of normal star formation in our own Galaxy (Elmegreen & Efremov 1997) . In support of this alternative, CO(1-0) line observations of the Antennae galaxies show huge concentrations of molecular gas that could be interpreted as super-giant molecular complexes (Wilson et al. 2003 ). Yet because the angular resolution of these observations (3.
′′ 2×4. ′′ 9; ∼ 420 pc at the adopted distance of the 22 Mpc) is insufficient to resolve individual GMCs, the question remains whether the appearance of the extraordinary massive clouds is simply the result of limited spatial resolution.
In this paper we revisit the Antennae galaxies, NGC 4038 and NGC 4039, with higher resolution imaging of the molecular gas to study the formation of SSCs. As one of the most spectacular starbursts in the local universe, the Antennae has been studied in great detail over the last several decades in various wavelengths, ranging from the X-rays to the mm/cm regime, and everything in between (e.g., Mirabel et al. 1998; Neff & Ulvestad 2000; Wilson et al. 2000 Wilson et al. , 2003 Fabbiano et al. 2001 Fabbiano et al. , 2003 Hibbard et al. 2001 Hibbard et al. , 2005 Zhang et al. 2001; Kilgard et al. 2002; Mengel et al. 2002; Fall et al. 2005) . It is also one of the beststudied SSC populations (Whitmore & Schweizer 1995; Whitmore et al. 1999 Whitmore et al. , 2010 .
The overlap region of the Antennae, where NGC 4038 and NGC 4039 collide, is one of the most intensely and violently star-forming regions in the nearby universe (Evans et al. 1997; Mirabel et al. 1998; Gao et al. 2001; Gao 2008; Brandl et al. 2009; Klaas et al. 2010; Zhang et al. 2010) . The star formation rate (SFR) for the entire NGC 4038/39 system is high, estimated to be between 6.6-20 M ⊙ yr −1 (Zhang et al. 2001; Brandl et al. 2009 ). However, most of the star formation occurs in the overlap region, with SFRs of 0.7-2.0 M ⊙ yr −1 for individual starforming regions on size scales of 500×1200 pc 2 (Brandl et al. 2009 ). Recent studies also find intriguing evidence for shock-driven star formation (Gao et al. 2001; Zhang et al. 2010) , in agreement with the Jog & Solomon model. Detailed population synthesis analysis of the clusters in these regions finds the median age of the clusters to be some of the youngest in the system, 10 Myr in many cases (e.g., Snijders et al. 2007; Zhang et al. 2010) .
In this paper, Section 1 comprises this introduction. In Three-color image of the Antennae from the HST Advanced Camera of Surveys (ACS), using data taken by Whitmore et al. (2010) . Filters used to create the image are F435W (blue), F550M (green), and F814W (red). The image has dimensions of 160 ′′ ×195 ′′ , and it is displayed using an arcsinh stretch (Lupton et al. 2004 ). The white circle shows the primary beam of our SMA observations, and red circles show our PdBI pointings. See Table 1 for more information.
Section 2 we present new, high-resolution CO(2-1) data from the Submillimeter Array (SMA; Ho et al. 2004 ) and the IRAM Plateau de Bure Interferometer 3 (PdBI). Section 3 presents some basic properties of the molecular gas in the observed region and discusses the implications. In Section 4 we compare the distribution of molecular gas mass, velocity, and velocity dispersion with star formation tracers. In Section 5, we summarize our results. Throughout this paper we adopt a distance of 22 Mpc for the Antennae (Schweizer et al. 2008 ′′ . Baselines ranged from 16 to 139 meters (compact array) and 44 and 226 meters (extended array). Typical system temperatures ranged between 100 and 300 K for both observations. The correlator was tuned to the frequency of CO(2-1) at 230.53799 GHz, with Doppler tracking accounting for the recessional velocity of the Antennae galaxies. For the May 2008 track, the correlator was configured to cover a 2 GHz bandwidth with 24 overlapping windows each 104 MHz in width, with a spectral resolution of 0.4 MHz (∼0.5 km s −1 channels). The February 2011 track was configured slightly differently due to the bandwidth doubling upgrade by the SMA in 2009, covering 4 GHz with 48 overlapping windows each 104 MHz in width, with a spectral resolution of 0.8 MHz (∼1 km s −1 channels). The SMA data were reduced using the MIR data reduction package developed at OVRO and the SMA. Data were flagged for bad channels, antennas, weather, and pointing. Bandpass calibration was done on a bright quasar, 3C 454.3 for the May 2008 observation and 3C 84 for the February 2011 observation. We performed atmospheric phase calibrations with 1127−189 and 1256−057 every 10 minutes. Absolute flux calibration was done using Callisto and Titan. The channels were Hanning smoothed and averaged to achieve a final resolution of 4.9 km s −1 . Table 1 ). Each pointing was observed with a single ∼7 hour track at the PdBI. Baselines ranged from 24 to 82 meters in the C array and 40 to 280 meters in the B array. Typical system temperatures ranged from 300 to 1000 K due to the low elevation of the Antennae for the PdBI. The correlator was configured to cover the CO(2-1) line with four windows each 160 MHz in width, with 160 channels in each window with spectral resolution of 1.25 MHz (∼1.6 km s −1 channels). The PdBI data were reduced using the GILDAS CLIC package. Bandpass and absolute flux calibration were done using 3C 273, and the atmospheric phase was calibrated using 1124−018 every 20 minutes. The channels were Hanning smoothed and averaged to achieve a final resolution of 4.9 km s −1 .
Plateau de Bure Interferometer
2.3. Imaging To recover the more extended flux from the shorter spacings and increase the signal-to-noise ratio, we combine the high-resolution SMA and PdBI data together with the SMA compact array observations in the (u,v) plane. After reduction, the PdBI (u,v) data were saved as FITS files, then converted into the MIRIAD format using the task fits. Header information including telescope name, longitude, latitude, and channel resolution were manually put into the PdBI MIRIAD datasets. We combined the data with the MIRIAD software package (Sault et al. 1995) , using natural weighting and an additional weighting in inverse proportion to the noise as estimated by the system temperature. The data cube was cleaned to a cutoff of 2 σ chan in the residual image. Velocity-integrated emission (zeroth moment), intensity-weighted velocity (first moment), and intensityweighted dispersion (second moment) maps were made from a masked data cube. The masks were made by smoothing the original cube to a resolution of 6 ′′ and masking emission that was less than 2σ or did not cover two contiguous channels. Figure 2 shows the velocity-integrated CO(2-1) emission of our combined PdBI+SMA observations of the overlap region.
PROPERTIES OF THE MOLECULAR GAS

Finding Clouds
To extract individual clouds from our data cubes, we utilize the algorithm clumpfind by Williams et al. (1994) on our data cube where the PdBI and SMA primary beams overlap. clumpfind contours the input data cube in steps that are integer multiples of the input channel rms and identifies clouds as emission peaks separated by more than one contour. The extent of each cloud is determined by following each peak down to the first (lowest) contour. Multi-peaked emission is separated by a "friends-of-friends" algorithm where pixels adjacent to the peak and subsequent adjacent pixels are identified as related.
The default contour and detection thresholds recommended for clumpfind by Williams et al. (1994) are 2 σ chan . We tested three different detection thresholds (2, 2.5, and 3 σ chan while holding the contour threshold constant at 2 σ chan ). However, we find that most of the results do not depend strongly on the choice of detection threshold. We discuss this in more detail with the individual results. We set the clumpfind search parameters to contour at twice the channel rms (2 σ chan ) with the detection threshold at 3 σ chan to detect the faintest clouds with a higher confidence level and better avoid spurious detections of low-mass clouds.
Fluxes and Mass Estimates
We estimate the mass of each cloud from its CO luminosity following Solomon et al. (1992) :
where F ′ CO is the velocity-integrated flux, ν rest is the rest frequency of the line in GHz [230.538 GHz for CO(2-1)], z is the redshift, and D L is the luminosity distance, which we fix to 22 Mpc (Schweizer et al. 2008) . The CO luminosity is related to the molecular gas mass by ′′ 5, corresponding to a physical scale of 374 × 160 pc. We denote the locations of the clouds found by clumpfind with circles. Symbol size, thickness, and color reflect the molecular gas mass of the cloud estimated from the CO brightness. We find multiple overlapping clouds, with the most massive clouds concentrated at the peaks of integrated CO emission and less massive clouds in the surrounding regions. Numbers indicate the clouds whose intensity-weighted velocity is shown in Figure 5 . We discuss this figure in further detail in § 3. where α CO = 2m H X CO .
There has been some debate over the value of X CO in the Antennae. Zhu et al. (2003) find X CO to be 5-13 times smaller than the Galactic value (X CO,gal = 2.8×10 20 (K km s −1 ) −1 ). Analysis of resolved CO(1-0) clouds by Wilson et al. (2003) , however, suggest that X CO in the Antennae is much larger, with an average value of 1.3×10 20 (K km s −1 ) −1 and within the errors of the Galactic value. More recently, models of CO and [C II] data by Schulz et al. (2007) suggest that X CO does not deviate much from the Galactic value. Based on these results and for consistency with Wilson et al. (2003) , we adopt α CO = 4.8 M ⊙ (K km s −1 pc 2 ) −1 , which corresponds to a CO-to-H 2 conversion factor X CO = 3×10 20 (K km s −1 ) −1 . We also assume a line intensity ratio of I CO(2−1) /I CO(1−0) = 1.0. Zhu et al. (2003) find the I CO(2−1) /I CO(1−0) line intensity ratio to range from 1.0 to 1.2 in the overlap region of the Antennae with their single-dish observations. This is also the typical value found for nearby disk galaxies, as well as the central region of the Milky Way (Braine et al. 1993; Sawada et al. 2001) . We multiply M H2 by 1.36 to account for heavier elements to obtain the total molecular gas mass, M mol .
One concern, especially with the higher resolution imaging, is the problem of missing flux from the lack of short spacings in interferometric observations. In order to estimate the percentage of the total flux captured by our interferometric observations, we first estimate the total flux in the region covered by other observations. CO(1-0) single-dish mapping of the Antennae with the NRAO 12 m by Gao et al. (2001) gives a total flux of 3172 Jy km s −1 . Note that the region mapped by Gao et al. (2001) is much larger than the region covered by our observations or that of Wilson et al. (2003) . They used the single-dish spectra of Gao et al. (2001) to estimate a total CO(1-0) flux of 1654 Jy km s −1 in their smaller area mapped by the OVRO interferometers. We can use the estimate of Wilson et al. (2003) to determine the total CO(1-0) flux in the area mapped by our observations. Since our observations do not include NGC 4038, we subtract 256 Jy km s −1 from Wilson's estimate to obtain a total single-dish CO(1-0) flux for our region of 1398 Jy km s −1 . We can compare the predicted total CO flux with the flux measured in our interferometric observations. We determine the flux by summing up the fluxes of the clouds found by clumpfind in our combined SMA+PdBI data. We obtain a total flux of 1358 Jy km s −1 , which is very close to the single-dish flux assuming a line intensity ratio of I CO(2−1) /I CO(1−0) = 1.0. If we assume a line intensity ratio of I CO(2−1) /I CO(1−0) = 1.1 (Zhu et al. 2003 ), then we are missing only ∼12% of the total flux. This indicates that most of the CO mass may be in discrete clouds rather than distributed in the diffuse ISM in the overlap region. Note that this may not be the case for regular star-forming disks, where the gas tends to be more diffuse. Lower cutoff thresholds in clumpfind yield total fluxes of 1472 and 1614 Jy km s −1 for the 2.5 and 2σ chan thresholds, respectively, which imply that noise clumps may be picked up as real clouds at these threshold levels.
Basic Cloud Properties: Two Populations
With the clumpfind parameters adopted in § 3.1, we detect a total of 132 clouds. We list all the clouds and their basic properties in Table 2 . As expected, if we use the lower detection thresholds, clumpfind extracts a larger number of clouds (total of 332 and 224 clouds for the 2 and 2.5σ chan thresholds, respectively). Most of the new clouds detected with the lower thresholds are low mass and unresolved -the number of clouds with log M mol /M ⊙ < 6.5 doubles and triples with the 2.5 and 2σ chan thresholds and therefore are not significant in our analysis.
We find a large range of values for the basic properties of the 132 clouds ( Figure 3 and Table 3 ). The molecular masses (discussed in § 3.2) span over 3 orders of magnitude in dynamic range, from M mol ≈ 10 5 to 2.4 × 10 8 M ⊙ , with a mean of 2.0 × 10 7 M ⊙ , a median of 3.0 × 10 6 M ⊙ , and standard deviation (calculated in log space) of 1.0 dex. One of the most interesting characteristics of the mass distribution is that it appears distinctly bimodal, with a maximum around our sensitivity limit of M mol ≈ 10 5 M ⊙ and clear secondary maximum near M mol ≈ 10 7 M ⊙ . The exact location of the minimum is somewhat arbitrary, within the range of log M mol /M ⊙ ≈ 6.3 − 6.7. From considerations of the mass function ( § 3.7), we pick a fiducial value of log M mol /M ⊙ = 6.5 to separate the two populations. With this choice, there are 68 clouds in the low-mass group and 64 clouds in the high-mass group, whose respective median masses are M mol = 2.3 × 10 5 M ⊙ and M mol = 1.4 × 10 7 M ⊙ . Values of radius and velocity dispersion estimated by clumpfind are corrected for spatial and spectral resolution following equation A7 from Williams et al. (1994) . We find that the radii of the clouds span a very large range, from r = 35 to 317 pc. Of the 132 clouds found, 64 are unresolved spatially. We assign an upper limit of 80 pc to the radius of these clouds, half of our minimum resolution diameter of 160 pc. Using the KaplanMeier product-limit estimator (Feigelson & Nelson 1985) , which properly accounts for the upper limits, we find a mean radius of 119.2±7.3 pc and a median value of 77.0 pc for the entire sample. The distribution of sizes, like that of mass, appears bimodal. In fact, given the large fraction of upper limits at the small-r end of the distribution, the true separation between the two peaks must be even greater than it appears. Splitting the sample into the low-mass and high-mass groups defined above, the respective mean and median radii become r = (57.0±7.1, 48.0) pc and (180.6±8.8, 170.0) pc. In light of the large number of upper limits, the statistics for the low-mass subsample should be treated with caution.
The clouds on the upper end of the size distribution are larger than any known GMCs in the Milky Way (Solomon et al. 1987; Heyer et al. 2009 ) or in nearby disk galaxies (Bolatto et al. 2008 ). While blending may be an issue (but see arguments below as to why we do not think this is a major problem), at face value the largest clouds represent a distinct class. Wilson et al. (2000) described these very large clouds as super-giant molecular complexes. Our spatial resolution of 80 pc is high enough to resolve the most massive clouds into smaller clouds, but nonetheless they appear to be single entities. There is very good correspondence between cloud size and cloud mass; the most massive clouds are also the largest in physical extent. The corollary implication, therefore, is that the most massive clouds in our sample are intrinsically as massive as they appear. Their exceptionally high masses are not a spurious artifact of insufficient resolution. This is one of the central results of this study.
Of the 132 clouds found, 86 are resolved in velocity, with velocity dispersions (σ v ) ranging from 0.8-25.6 km s −1 . For the unresolved clouds, we assign an upper limit of 4.9 km s −1 , the channel size of our data cube. There is an overlap of 45 clouds that have limits in both radius and velocity dispersion. Note that a few clouds have radius and/or σ v smaller than the upper limit because they were bright enough to be resolved. Unlike the sizes and masses, the distribution of velocity dispersions is not as cleanly separated between the high-mass and low-mass groups, although lower mass clouds tend to have lower values of σ v . We calculate a mean and median velocity dispersion of 7.8±0.6 km s −1 and 6.2 km s −1 , respectively, for the sample as a whole. Considered separately, the low-mass and high-mass groups have mean and median dispersions of σ v = (2.6±0.3, 2.0) km s −1 and (13.3±0.6, 12.0) km s −1 , respectively. Again, the statistics of the low-mass group may be uncertain because of the large fraction (68%) of upper limits.
Molecular Gas and Cloud Kinematics
We show the intensity-weighted velocity and velocity dispersion map of our combined SMA+PdBI CO(2-1) data in Figure 4 . Consistent with previous interferometric studies of molecular gas in the Antennae (Gao et al. 2001; Wilson et al. 2003; Ueda et al. 2012) , we find that the kinematics of the molecular gas in the overlap region are extremely complicated. Several of the CO(2-1) intensity peaks, especially NGC 4039 in the lower right corner, show fairly obvious velocity gradients. Intensity-weighted velocity dispersions are large -often >50 km s −1 -most likely due to multiple clouds along the line of sight, which we will discuss later. This does not contradict our conclusion that we can resolve individual clouds because clumpfind differentiates by velocity as well as spatially.
The velocity map gives the average velocity at any Histogram of radius, velocity dispersion, and molecular gas mass for the clouds found by clumpfind. Clouds that were unresolved spatially or in velocity are assigned upper limits of 80 pc and 4.9 km s −1 , respectively, which we mark in the first two panels with dashed vertical lines. The clouds are broken up into two groups, above and below log M mol /M⊙ = 6.5 (shaded and open histogram, respectively), which corresponds to a distinct break in the differential mass function discussed in § 3.7. Note. -Basic statistical properties (radius, velocity dispersion, and molecular gas mass) for the clouds extracted by clumpfind. We break up the cloud statistics into two groups, log M mol /M ⊙ ≥ 6.5 and log M mol /M ⊙ < 6.5, to show that there are significant differences between the general properties for these two populations. For r and σv , we list the mean, the error on the mean, and the median as calculated using the Kaplan-Meier product-limit estimator to account for the upper limits. The last two columns show the results from the ordinary least squares fits to the differential mass function for the two populations ( Figure 9 ) in log-log space, where log dN /dM mol = β + αlog M mol .
given position, weighted by the CO intensity, so velocity information could be blurred out if there are multiple clouds along the line of sight. To preserve some velocity information, we made individual first moment maps for the 50 brightest clouds extracted by clumpfind, using the masks provided by the algorithm. Figure 5 shows the first moment velocity maps and spectra for the 10 most massive clouds found by clumpfind in our combined SMA+PdBI data, with their spatial locations labeled in Figure 2 . We find that about half of the clouds show a velocity gradient indicating shear or rotation. Cloud 10 appears to have multiple velocity components. However, because the velocity peaks are separated by less than 2 σ chan , clumpfind assigns the emission to a single cloud.
Evidence for Gravitationally Bound Clouds
We estimate the virial mass for each cloud from the resolution-corrected radius and velocity dispersion. The virial mass is given by
where α g is a geometric factor that depends on the density profile. For a self-gravitating cloud in virial equilibrium, we expect the density profile to scale as r −2 (Bo- Sweigart 1968; Shu 1977; Keto & Caselli 2010) and α g = 5/3. We plot the relationship between molecular gas mass and virial mass in Figure 6 . The detections alone give M vir /M mol = 1.2, but this ratio drops to M vir /M mol = 1.03 if we properly take the upper limits into account. As mentioned in § 3.2, there is some debate over whether X CO is much smaller in the Antennae (Zhu et al. 2003; Wilson et al. 2003; Schulz et al. 2007 ). We show in the upper left corner of Figure 6 the distance each point would move to the left if X CO was 2 and 5 times smaller, and to the right if X CO was 2 times larger than our assumed value of X CO = 3×10 20 (K km s −1 ) −1 . Considering the many uncertainties inherent in the determination of either M vir or M mol , the data are entirely consistent with M vir /M mol ≈ 1. In other words, the clouds are gravitationally bound structures. This is a key point. It implies that the extreme properties of the largest clouds -their large sizes, internal velocities, and masses -are unlikely to be artifacts of spatial or velocity blending. If they were, then it would be a coincidence that the radii and velocity dispersions of the clouds would conspire to have just the right combination to produce M vir ≈ M mol .
If we run clumpfind with lower thresholds, we still find a one-to-one correspondence between molecular gas and virial mass, but some of the low-mass clouds fall quite a bit below this relation. These clouds typically have σ v < 2 km s −1 and upper limits on radius. There are only one or two clouds found using the 3σ chan threshold with the same behavior, which reinforces our earlier conclusion that some of the additional low-mass clouds extracted using the 2 and 2.5σ chan detection thresholds may not be significant above the noise. Larson (1981) described the relationship between the size, linewidth (velocity dispersion), mass, and density of molecular clouds. Here we examine whether our clouds fall on these scaling relations and how they compare to typical GMCs from non-starburst galaxies.
Cloud Scaling Relations
We plot the relationship between radius (r) and velocity dispersion (σ v ) for our clouds in Figure 7 . Solomon et al. (1987) found a relationship of the form σ v ∝ r 0.5 for Milky Way GMCs. This correlation has been shown to hold even down to very small scales within individual GMCs (Heyer et al. 2009 ). We find that most of our clouds fall on the r-σ v relation, extending it to larger sizes and higher velocity dispersions. However, the largest clouds in our study appear to have systematically higher velocity dispersions than predicted for Milky Way GMCs. The clouds in the Antennae with r ∼ > 100 pc have velocity dispersions higher by a factor of ∼ 2 compared to Galactic GMCs. Clouds found by Ueda et al. (2012) in their CO(3-2) observations of the Antennae, which were also obtained with the SMA and at a resolution comparable to ours, also lie above the Galactic r-σ v relation. In fact, the CO(3-2) dispersions are even larger than those measured in CO(2-1). For the 35 clouds in common between our sample and that of Ueda et al., σ v (3 − 2)/σ v (2 − 1) ≈ 2. Matching our CO(2-1) clouds with the CO(1-0) clouds from Wilson et al. (2003) is difficult given the difference in resolution (3.
′′ 2×4. ′′ 9 compared to 3. ′′ 3×1. ′′ 5), but we note that most of the CO(1-0) clouds have velocity dispersions <10 km s −1 , significantly smaller than the velocity dispersion observed in the CO(3-2) and CO(2-1) clouds.
The large offset in the Ueda et al. velocity dispersions are especially curious. The typical size-linewidth relation in Galactic (Larson 1981; Solomon et al. 1987 ) and extragalactic (Bolatto et al. 2008) clouds predicts that clouds found by higher density tracers such as CO ( Solomon et al. (1987) implies that M ∝ r 2 -that all the Milky Way clouds have similar gas surface densities. For the GMCs in the Solomon et al. sample, this corresponds to a gas surface density Σ = 170 M ⊙ pc −2 . If the Antennae clouds are in virial equilibrium, as they appear to be (Figure 6) , then one possibility is that they have higher surface densities than Milky Way GMCs. Gao et al. (2001) find that the overlap region has exceptionally high HCN (a high gas density tracer, ≥ 10 4 cm −3 ) emission, equivalent to half of the total HCN emission in the system. Furthermore, the overlap region is extremely bright in the far-infrared (FIR; Klaas et al. 2010) , which is known to be well-correlated with HCN (Gao & Solomon 2004 ). This correlation has been shown to hold for a wide range of size scales, from dense Galactic cores to extreme, highredshift starbursts (Gao & Solomon 2004; Wu et al. 2005; Gao et al. 2007) .
We can roughly estimate the average H 2 number density in each cloud from its CO brightness, assuming the mass is distributed uniformly within a sphere. Larson (1981) found that the average number density ( n(H 2 ) ) varies inversely as the cloud diameter L [ n(H 2 ) (cm 3 ) ∝ L(pc) −1.1 ], implying that the column density is essentially independent of size. Figure 8 shows that our clouds follow this relationship. At a given size, however, our clouds appear to be offset toward higher number densities (by ∼ 0.3 dex) than the molecular clouds from Larson (1981) , as well as GMCs from Bolatto et al. (2008) . 1400  1450  1500  1550 1400  1450  1500  1550  1400  1450  1500  1550  1600  1650  1700  1750   0   50   100   150   1500  1550  1600  1650  1450  1500  1550  1600  1550  1600  1650  1700  1450  1500  1550  1600 1300  1350  1400 This is consistent with the argument for higher surface densities, and could also be the explanation for the even larger offset of the Ueda et al. (2012) data. Another possibility is the presence of elevated external pressure. In the Galactic center, Oka et al. (1998 Oka et al. ( , 2001 find GMCs that have extremely large velocity dispersions -approximately a factor of 5 larger at a given radius than the clouds in the Galactic disk. Oka et al. (1998) argue that the large velocity dispersions from turbulence keep the clouds in equilibrium with high external pressures that arise from hot gas and/or magnetic fields in this region. The overlap region of the Antennae may also be experiencing higher pressures as the region of contact between two gas-rich galaxies undergoing a major merger. The shocks produced under such violent conditions, especially in the overlap region, could generate high interstellar pressures and high turbulence. Higher J transitions of CO are more sensitive to shocked gas, and hence the higher velocity dispersions of the Ueda et al. clouds may be due to the increased sensitivity of CO(3-2) to collisions and turbulence. Bolatto et al. (2008) attribute the GMCs that have higher velocity dispersions in their sample to blending of multiple clouds. This, too, is a distinct possibility in our data, given the complex geometry and kinematics of the overlap region in the Antennae. Recent work has shown that clumpfind has difficulty accurately measuring cloud parameters in crowded fields (e.g., Sheth et al. 2008; Pineda et al. 2009 ). A few of our spectra in Figure  5 show hints of multiple peaks that could be interpreted as incomplete deblending by clumpfind. Nevertheless, as argued in § 3.5, we do not believe that blending seriously compromises our results, although it is difficult to rule out this effect entirely.
At this point, it is unclear what is the primary cause for the larger velocity dispersions -higher gas densities, elevated external pressure, collisions, turbulence, cloud blending, or a combination of these factors. Observations 2 v /αgG) estimated from the radius r and velocity dispersion σv found by clumpfind. We assume a geometrical factor αg of 5/3, which corresponds to a density profile scaling as r −2 . Arrows indicate upper limits in radius and/or velocity. We show in the upper left corner the distance each point would move to the left if XCO was 2 and 5 times smaller, and to the right if XCO was 2 times larger than our assumed value of XCO = 3×10 20 (K km s −1 ) −1 . Solid line demarcates the one-to-one correspondence between the molecular gas and virial mass. Most of our points fall on or below the line, suggesting that the clouds are gravitationally bound and some may be collapsing.
at much higher angular resolution, especially of optically thin CO species (C 17 O, C 18 O, 13 CO) and other highdensity tracers (e.g., HCN, HCO + ) will help distinguish between these different possibilities.
The Mass Function
We plot the differential mass function (dN /dM mol ) of the clouds found in the SMA+PdBI data in Figure 9 , with bins of log M mol /M ⊙ = 0.2. The slope of the ordinary least squares fit (α) corresponds to a power law of the mass function in linear space (dN /dM mol ∝ M α mol ). The improved sensitivity of our observations allows us to extend the mass function down to lower masses than previous work, down to a 5 σ completeness limit of 3.8× 10 5 M ⊙ 5 . By comparison, Wilson et al. (2003) reached a completeness limit more than 10 times higher, 5× 10 6 M ⊙ (6.7× 10 6 M ⊙ if they adopted a distance of 22 Mpc).
One of the most remarkable features of the mass function is that there is a distinct break around log M mol /M ⊙ ≈ 6.3 − 6.7, which coincides with the most massive Galactic clouds (Solomon et al. 1997) . This break appears to be robust with respect to the detection threshold, showing up in both the 2 and 3 σ chan levels. Detailed examination of the (u, v) coverage and amplitude versus (u, v) distance of our SMA and PdBI obser-5 We estimate the 5σ completeness limit following the method described in Wilson et al. (2003) . vations does not reveal any gaps that could introduce a break in the mass function. The break corresponds to the "gap" in the distribution of masses shown in Figure  3 and is the basis for our motivation to divide the cloud population into two subsamples. For the sake of concreteness, we chose the threshold to be log M mol /M ⊙ = 6.5. We perform two fits: one in the range 4.7 ≤log M mol /M ⊙ < 6.5, and a second in the range 6.5 ≤log M mol /M ⊙ ≤ 8.5. We find α = −1.39 ± 0.10 for the first fit and α = −1.44 ± 0.14 for the second fit. Figures 3c and 9 indicate that the mass distributions of the two populations may be log-normal, dropping off at the lower-mass end of each range. If we exclude the two end points (log M mol /M ⊙ = 4.8 and 6.5) where the two distributions appears to turn over, the slopes for both the low-and high-mass ranges are then steeper, with α = −1.52 ± 0.08 and α = −1.52 ± 0.14, respectively. These slopes are all statistically consistent with α = −1.4 ± 0.1 found by Wilson et al. (2003) .
Note that if we use a distance of 19 Mpc to be completely consistent with Wilson et al. (2003) , the break remains apparent at log M mol /M ⊙ ∼ 6.3 and the respective fits have slopes α = −1.64 ± 0.16 and α = −1.40 ± 0.15. Additionally, we find that if we run clumpfind with the lower detection thresholds, the slopes of the mass function at the low-mass end increases slightly (from −1.39 to −1.68), while the slope of the high-mass end remains relatively constant within the errors. We find that the break between the low-and high-mass differential mass function also remains constant with different detection thresholds; it remains log M mol /M ⊙ ≈ 6.3 − 6.7 for all three thresholds that we tested.
The slopes of our mass function are well-matched to the slope of the mass function for young clusters in the Antennae, α ≈ −2.0 Whitmore et al. 2010) . This is consistent with the good agreement between the GMC mass spectrum and the upper range of the SSC mass spectrum in M82 (Keto et al. 2005) , suggesting that individual star clusters may be closely related to individual clouds.
Our fit over the mass range 6.5 ≤log M mol /M ⊙ < 8.5 suggests that some of the largest super-giant molecular complexes found by Wilson et al. break up into smaller clouds in our high-resolution observations. Importantly, many of the large clouds remain large despite the improved spatial resolution of our observations, which is sufficient to resolve the larger structures even at our highest resolution. The largest clouds in our data are much larger than GMCs in our Galaxy and typical star-forming galaxies (1-100 pc; Solomon et al. 1987; Bolatto et al. 2008) .
Returning to Figure 3 and Table 3 , we see that the two populations below and above the break have statistically different properties. While the clouds with 6.5 ≤log M mol /M ⊙ < 8.5 tend to be large (r ∼ > 100 pc) and have high velocity dispersions (σ v ∼ > 10 km s −1 ), the less massive clouds tend to be largely unresolved in both radius (r ∼ < 80 pc) and velocity dispersion (σ v ∼ < 4.9 km s −1 ). Also intriguing is the spatial distribution of the clouds in Figure 2 -the more massive clouds are associated with peaks of intense star formation ( § 4), while the population of smaller, less massive GMCs resides in more quiescent areas far from the peaks. In summary, these results suggest a bimodal distribution of giant molecular clouds/complexes in the Antennae: a regular, quiescent population that is similar to typical GMCs in nearby galaxies and the Milky Way, and a second population that appears much larger, more turbulent, and unusually massive. The exceptional properties of the largest clouds appear connected to the extreme conditions associated with the interaction zone of the merging galaxies. The dividing line between the two populations occurs near M mol ≈ 3×10 6 M ⊙ , which, interestingly, coincides roughly with the upper end of molecular cloud masses seen in the Milky Way (Solomon et al. 1997 ).
COMPARISON WITH STAR FORMATION TRACERS
We explore the relationship between dense molecular gas and star formation by comparing the CO emission with various tracers of recent and on-going star formation.
Super Star Clusters
As discussed in the Introduction, SSCs are extremely young ( few -50 Myr), representing very recent star formation, and are quite prominent in the Antennae. Figure  10 shows again the velocity-integrated CO(2-1) emission, this time with the locations of various SSCs overplotted. These clusters are identified as compact sources in HST optical images (Whitmore & Schweizer 1995; Whitmore et al. 1999; Zhang et al. 2001 ). All our CO clouds have SSCs nearby. However, the SSCs are identified in the optical and are not good tracers of embedded or current star formation.
Current Star Formation
We also consider the relationship between current star formation and the distribution and intensity of molecular gas, velocity gradients, and other signatures of shocks and compression in our CO data that may provide insight into the nature of SSC formation. We focus on three star formation tracers with the highest spatial resolution available -Hα emission from the recombination of gas ionized by young, massive O and B stars, 8 µm emission from polycyclic aromatic hydrocarbons (PAHs) heated by star formation, and 4 cm radio continuum from either H II regions or young supernova remnants. The Hα data were taken with the F658N filter on the HST Wide Field Planetary Camera 2 (WFPC2) by Whitmore et al. (1999) , the PAH maps were acquired using the Spitzer Infrared Array Camera (IRAC) by Wang et al. (2004) , and the 4 cm continuum map was taken by Neff & Ulvestad (2000) with the Very Large Array (VLA). Wang et al. (2004) estimate that ∼5% of the 8 µm emission comes from diffuse gas heated by older stars, so we subtract this component from the 8 µm image following Pahre et al. (2004) , by scaling the 3.6 and 4.5 µm channels to match the colors of M0 III stars. Comparison between 4 cm continuum emission and 8 µm PAH emission shows very good spatial correlation between the two tracers (Figure 11 ), so we elect to show only the 8 µm PAH emission in the next figure. Figure 11 also notes the location of peaks in the FIR emission at 70µm (from the Herschel Photodetector Array Camera & Spectrometer -PACS; Klaas et al. 2010) , showing good agreement with the 8µm PAH and 4 cm continuum emission within the 5.
′′ 5 resolution of the FIR image. Figure 12 shows the velocity-integrated emission (zeroth moment; top), the intensity-weighted velocity (first moment; middle), and the intensity-weighted velocity dispersion (second moment; bottom) of our combined SMA+PdBI CO(2-1) data. Each panel is overlaid with contours of Hα (left) or 8 µm PAH (right) emission to show the distribution of star formation.
As discussed in §3, there appear to be multiple overlapping clouds along the line of sight in the CO-bright regions of our data. This means that in a straight first moment map, much of the velocity information is lost due to averaging. Another way to view the velocity distribution of the molecular gas would be to consider positionvelocity slices of emission at each of the star-forming peaks ( Figure 13) . We choose the position-velocity slices to show the largest velocity gradients in the CO emission.
We discuss the prominent star-forming peaks in the 8 µm map, labeled A-F in the top right panel of Figure 12 , and consider the molecular gas distribution and kinematics at these peaks.
Peak A: Star formation in this region is seen both in Hα and PAH, both of which appear to be slightly offset from the peak CO emission. The higher resolution Hα image shows that the star formation breaks up into two or three peaks, one of which is almost completely offset from the CO. Brandl et al. (2009) estimate a SFR of 0.74 M ⊙ yr −1 for this whole region based on its infrared luminosity. This is also one of the brighter regions in terms of integrated CO intensity. The position-velocity diagram in Figure 13 shows two or three clouds spatially separated by ∼3 ′′ (∼321 pc). The spread in gas velocity is very large, ranging from 1340 to 1540 km s −1 , but there is only the slightest hint of a velocity gradient for the upper left CO cloud. Peak A is associated with water maser emission (Brogan et al. 2010) , indicating very young star formation.
Peak B: One of the fainter star-forming peaks based on the PAH and 4cm emission, this region barely shows up in the Hα imaging. The integrated CO emission is also one of the weakest, although there may be two clouds at around the same velocity, spatially separated by ∼3.
′′ 5 (∼375 pc).
Peak C: A region where the Hα emission may be mostly obscured, the 8 µm PAH peak is slightly offset from the CO peak. This is one of the most highly obscured areas in the overlap region, with A V = 10.3 − 11.8 mag (Snijders et al. 2007; Mengel et al. 2005) . The SFR in this region is 0.66 M ⊙ yr −1 (Brandl et al. 2009 ). The velocity dispersion of the CO is extremely large, >300 km s −1 , with at least two clouds with large velocity gradients, seen in both the middle panel of Figure 12 and the upper right panel of Figure 13 . Near-infrared spectroscopic imaging by Herrera et al. (2011) also find extremely broad line widths in the warm H 2 emission, which they attribute to shocks driven by gas dynamics on large scales. A compact, warm H 2 source observed in this region is thought to be associated with a massive cloud on its way to becoming a SSC (Herrera et al. 2011) .
Peak D: This is one of the brightest peaks in 8 µm PAH and in CO(2-1). The large amount of dust and gas present explains why this peak is almost completely obscured in the Hα image. Brandl et al. (2009) estimate the SFR for this region to be large, almost 2 M ⊙ yr −1 . This region also contains a water maser (Brogan et al. 2010 ). Multi-wavelength spectral energy distributions suggest that some of the youngest clusters in the Antennae reside here (Zhang et al. 2010 ). The position-velocity diagram shows at least two clouds 6 with large velocity gradients, possibly in the process of merging. The molecular gas spans a large range in velocity, ∼200 km s −1 , with ∼80 km s −1 separation between the two clouds. Peak E: This peak has the brightest Hα and second brightest 8 µm PAH emission, but it contains surprisingly small amounts of CO. Brandl et al. (2009) estimate a SFR of 1.8 M ⊙ yr −1 for this region from its infrared luminosity. Figure 10 shows that the youngest SSCs found by Whitmore et al. (1999) are clustered around this region. This suggests that peak E is a site of very recent and vigorous star formation, but given the lack of molecular gas present, star formation will not be able to continue at the same rate for much longer. The distribution of the remaining molecular gas is also interesting; the curved shape in the position-velocity diagram is suggestive of gas infalling toward the center. Whitmore & Schweizer (1995) and Whitmore et al. (1999) , as well as red clusters from Zhang et al. (2001) , both of which appear to preferentially surround the CO peaks. Note that the red clusters from Zhang et al. (2001) are candidates for the youngest clusters (∼5 Myr), as the reddening is thought to come from dust obscuration.
of NGC 4039, one of the galaxies in the merging Antennae pair. Associated with one of the water masers found by Brogan et al. (2010) , the age of star clusters in this area appears quite young, less than 6.3 Myr (Bastian et al. 2009 ). The SFR from the infrared luminosity, however, appears much lower than in the other peaks in the overlap region (∼0.33 M ⊙ yr −1 ; Brandl et al. 2009 ). Activity from an active galactic nucleus, if any, is extremely weak, and the infrared emission appears to be dominated by purely young star formation (Brandl et al. 2009 ). The distribution of the Hα emission is quite different and offset from the 8 µm PAH emission. There are at least two large clouds in the CO(2-1) emission in this region, spanning a velocity range of ∼200 km s −1 . One of the clouds (right) show a fairly obvious velocity gradient, while the other (left) does not. The peaks are separated spatially by ∼4 ′′ (∼428 pc).
Implications
Our comparison of the molecular gas distribution and kinematics with different star formation tracers (8 µm PAH, 4 cm continuum, and Hα) shows that the molecular gas at star-forming peaks have large velocity dispersions, typically spanning velocities in the range of 200-300 km s −1 . In addition, we find that the molecular gas at all but two of the star-forming peaks (B and E) have large velocity gradients. Keto et al. (2005) find that the clouds with active star formation in the starburst galaxy M82 are experiencing shock-driven compression, with both lateral and line-ofsight velocity gradients (i.e., inverse P Cygni profiles) within the individual clouds. These observations suggest that individual massive star clusters may have formed from individual GMCs crushed by a sudden galactic-scale increase in external pressure. While we do not observe signatures of inverse P Cygni profiles in our data (the presence of multiple clouds along the line of sight may blur out such signatures), the large velocity gradients we Neff & Ulvestad 2000) and 8µm PAH emission (red; Wang et al. 2004) in the overlap region of the Antennae, showing very good agreement between the two. Contour levels range from 5%-95% of peak intensity in steps of 5% for the 4 cm continuum emission and 10%-90% of peak intensity in steps of 10% for the 8 µm PAH emission. FIR emission peaks from Herschel PACS 70µm imaging are marked with crosses, consistent with the 8µm PAH and continuum peaks within its 5.
′′ 5 resolution limit. Note that the absence of a FIR counterpart for the central 8µm PAH/4 cm continuum peak is due to the coarser resolution of the 70µm imaging blending the two peaks together.
observe in some of the star-forming peaks may reflect compressive shocks.
Recent work provides additional observational evidence supporting the pressure-triggered formation scenario. As mentioned in the previous section, detailed examination of near-infrared emission in Peak C suggest that the warm H 2 emission is excited by large-scale shocks (Herrera et al. 2011) . Based on the ages of starforming regions, Zhang et al. (2010) propose two paths of shock-induced sequential star formation, perhaps propagated by the collision of GMCs, across the overlap region of the Antennae. Both paths start from the center of the overlap region (around Peak D in Figure 12 ) and move outwards to the north-west and south-east regions. This is well-correlated with the region with the highest star formation efficiency (Gao et al. 2001 ) and FIR emission (Klaas et al. 2010) .
Additionally, Whitmore et al. (2010) find evidence for shock-triggered sequential cluster formation on a small scale, within the individual star-forming regions, based on the spatial distribution of clusters of different ages. One example of this sequential cluster formation highlighted by Whitmore et al. (2010) involves Peak E in our work, where an older cluster (10-50 Myr) to the right may have triggered the formation of much younger star clusters to the left (Figure 10 ). And finally, simulations of the merger between NGC 4038 and NGC 4039 suggest that compressive tides occur frequently and play an important role in the evolution of the Antennae (Renaud et al. 2009 ).
All this clearly ties in with our results from § 3. The largest clouds are associated with regions of intense infrared emission, active star formation, and high star formation efficiencies (Evans et al. 1997; Mirabel et al. 1998; Gao et al. 2001; Brandl et al. 2009; Klaas et al. 2010) , where the molecular gas appear to have large velocity dispersions and gradients ( § 4.2). These clouds are different than typical GMCs in nearby star-forming galaxies. While they appear to be gravitationally bound, many of these clouds are larger, more massive, and have higher velocity dispersions than expected from typical GMC scaling relations. Given that they reside in such an extreme environment, some combination of higher gas densities, elevated external pressure, turbulence, and cloud collisions is most likely responsible for the formation of these massive clouds, resulting in the bimodal distribution we observe in the cloud mass spectrum.
SUMMARY
In this paper, we present high-resolution SMA and PdBI CO(2-1) imaging of the intensely star-forming overlap region in the Antennae galaxies in order to study the properties of molecular gas that appears to be forming SSCs.
Using clumpfind, we resolve the CO(2-1) emission into a large number of clouds. This extends the cloud mass function down to lower masses than previous work by Wilson et al. (2003) , down to a 5σ completeness limit of 3.8×10 5 M ⊙ . A break in the cloud mass function around log M mol /M ⊙ ≈ 6.5 suggests two distinct population of clouds. Fitting a broken power law to the mass function, we find that dN/dM mol ∝ M −1.39 mol for the lowmass cloud population and dN/dM mol ∝ M −1.44 mol for the high-mass cloud population, close to the M −2 mass function found for SSCs in the Antennae. We find that the two populations have statistically different properties, and appear to populate different areas in the overlap region.
The low-mass population of clouds (log M mol /M ⊙ < 6.5), often below our spatial and velocity resolution limit, appears to have properties similar to GMCs in typical star-forming galaxies. These clouds tend to be distributed along the outskirts of the overlap region, away from sites of intense star formation.
The high-mass cloud population (log M mol /M ⊙ ≥ 6.5), is associated with sites of peak star formation. These clouds appear to be much larger in size (median r = 170 pc) and mass (median log M mol /M ⊙ = 7.2) compared to typical GMCs. While we find that these clouds appear to be in virial equilibrium (M vir ∼ M mol ), they have higher velocity dispersions in the size-linewidth relation than expected for typical GMCs.
Comparison between our CO data and star formation traced by 8 µm PAH/4 cm continuum/Hα imaging show good correlation between the distribution of molecular gas and current star formation. Consistent with observational evidence of pressure-triggered star formation in the region, position-velocity slices of the CO data reveal large velocity gradients and dispersions in the gas at the star-forming peaks, indicative of an active, turbulent environment where compressive shocks may dominate. These results suggest that factors such as elevated external pressure, increased turbulence, and cloud collisions -: Color-scale images of the velocity-integrated emission (zeroth moment), intensity-weighted velocity (first moment), and intensity-weighted velocity dispersion (second moment) from our combined SMA+PdBI CO(2-1) data from top to bottom, respectively. The first and second moments are masked below 10% of peak PAH intensity to suppress the noise in regions of weak CO emission. Color bars on the right indicate the range displayed in each panel; left and right panels are identical. The left panels are overlaid with contours of Hα emission (Whitmore et al. 1999) , and the right panels are overlaid with contours of 8 µm PAH emission (Wang et al. 2004) , showing the distribution of star formation. Contour levels range from 0.02-1.57 counts s −1 in equal steps of 0.24 dex for the Hα emission and 10%-90% of peak intensity in steps of 10% for the 8 µm PAH emission. The star-forming peaks discussed in the text and Figure 13 are labeled A-F in the top right panel. 20, 35, 50, 65, 80 , and 95% of the peak intensity of the cut with the weakest emission (Panel C, 0.47 Jy beam −1 ), multiplied by a factor noted in each panel to better display the cuts with stronger emission. Color scale of each image is also adjusted accordingly. The position-velocity diagrams show that the structure of the molecular gas is often extremely complex at the star-forming peaks, showing multiple peaks and velocities spanning up to 300 km s −1 , suggesting that this is a very dynamically active region.
are most likely responsible for the apparent high velocity dispersions and gas densities, resulting in the formation of the high-mass clouds and complexes we observe in the overlap region. These high-mass clouds and complexes may, in turn, form the SSCs that are so prevalent in the Antennae.
While our observations have allowed us to probe the properties of the molecular gas at much higher angular resolution and sensitivity than previous work, we are still limited to size scales much larger than that of typical star clusters (< 10 pc). With the advent of the full extended array with ALMA, sensitive and very highresolution (<0.
′′ 1) imaging of the ISM in the Antennae will show whether the large, massive clouds we observe will begin to break down into smaller objects and steepen the cloud mass function.
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